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Using monodisperse nanoparticles to form orderly three-dimensional structure or 
superlattice structure of self-assembled functional materials has become an important 
direction in the field of materials research. In recent years, the nanoparticle 
self-assembly has developed from single-component assembly to binary-component 
or multicomponent assembly. With precisely controlled chemical composition, size 
and stoichiometry, different properties of metal nanoparticles can be assembled 
together, especially the binary nanoparticle superlattices (BNSLs) have attracted great 
interest. BNSLs raise the possibility of combining the properties of individual 
components with new properties that arise from the interactions between the 
nanoparticles, and have broad applications in the fields such as magnetic recording 
media, light-emitting devices, biological tags, catalysis and solar cells, ect. 
In this thesis, we use monodisperse nickel, silver and gold nanoparticles as 
assembly unit to study the synthesis and properties of Ni-Ag and Ni-Au binary 
nanoparticle superlattices. Research results show that: The structures of 
binary-component assembly system are closely connected with various conditions 
including assembly temperature, molar ratio of two components, solution 
concentration, and types of solvent. Different structure can be gained in the specific 
temperature and proportion. When depositing on carbon films of transmission electron 
microscopy (TEM) grids, 0.7~1 mg/mL is chosen as the solution concentration, while 
on a Si/SiO2 wafer a concentration of 2~3 mg/mL is better. In both of the cases, 
toluene is the best solvent. Under certain experimental conditions, in Ni-Ag 
self-assembly experiment, we can get a large area of NaCl, AlB2 and AB13 types of 
superlattice lattices depositing on a TEM grid. But on the Si/SiO2 wafers, we mainly 
find NaCl and AB13 types of superlattice lattices. As for Ni-Au binary nanoparticle 
superlattices, large-area of AlB2 type superlattice lattices and A2B3, AB3 type bilayer 
metastable structures and a small-area AB13 type superlattice lattice can be found on 
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